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A ■ air-contained reagent package device for an assay. 

A self-contained reagent package device for en assay 
comprises a support member and a plurality of wells in the 
support member. All of the wells are capable of retaining 
liquids therein. One of the wefls has on its interior surfaces 
an immunoreactive substance for carrying out the assay. At 
least one of the wells includes a predetermined amount of 
reagent therein. Another of the wells is empty so that the 
specimen to be assayed may be deposited therein. A 
protective cover is sealed over the open ends of the wells to 
maintain the incorporated reagents in stable form prior to 
use. 
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A SELF-CONTAINED REAGENT PACKAGE 
DEVICE FOR AN ASSAY 

This application is a continuation-in-part 
application of Serial Number 681,034 filed on December 
12, 1984. 

BACKGROUND OF THE INVENTION 

!• Field of the Invention . The present 
invention relates to a device for performing an assay, 
and more particularly concerns a self-contained reagent 
package device useful in the performance of chemical 
5 and biological assays. 

2. Description of the Prior Art . Test devices 
and procedures for assaying chemical and biological 
liquids are commonly known and used in laboratory 
practices. Assays are performed to determine trace 
amounts of many organic materials including drugs, 
contaminants, pollutants and the like. similarly, 
assays are performed on biological liquids such as 
serum, urine, cerebrospinal fluid and peritoneal 
exudates. Different types of assays have been employed 
15 depending upon the analyte of interest, and include 
radioimmunoassays (RIA) , enzyme-linked immuno-sorbent 
assays (ELISA), immunoradiometric assay ( IRMA) , 
immunof luorometric assay (IFMA), and other various 
immunoassays. 

20 Even though assays have been carried out for many 

years and there are devices which seek to simplify and 
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accurately perform the assays, the need continues for 
further improvements in assay devices. For example, 
cross-contamination still remains troublesome, as well 
as delays for reagent changeover during the assay 
5 procedures. Frequent transfer or the pipetting of 
materials is still involved which could cause 
inaccuracies of the results. Further, the preparation 
and pattern of using reagents causes drawbacks in the 
methodology of the assay procedures, particularly if 
10 specific agents are required in non-specialized 
laboratories. 

Various assay devices and procedures have been 
taught in the prior art. For example, O.S. Patent No. 
3,825,410 describes a disposable combined storage and 

15 reaction cell for use in the performance of chemical 
and biological reactions* This reaction cell is 
designed to facilitate dispensing the reactants into a 
container of suitable size and form and the 
stabilization of the reactants so dispensed. 

20 improvements in storage and transportation under 
various conditions of temperature and humidity are 
also described. The patented invention further 
provides for the addition of sample diluent or other 
agents and the initiation of the reaction, and finally 

25 the separation of the component to be measured from 
the other components of the reaction. 

In D.S. Patent No. 4,090,850, an apparatus is 
described for use in radioimmunoassays. Such 
apparatus includes a receptacle tray with a 
30 multiplicity of wells. Each of the wells has at its 
bottom an orifice sized and shaped to retain the 
liquids used in the assay under given pressure 
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conditions „ The orifice, however/ permits the 
evacuation of liquids therethrough at reduced 
pressure. This patented invention is said to simplify 
the manipulative steps that the laboratory technician 
5 must use, as well as obviate the need for aspiration 
of the liquids to be tested. 

A test apparatus for the determination of 
immunoassays of antigens and antibodies is described 
in U.S. Patent No. 3,932,141. In that invention, the 
10 apparatus includes a receptacle tray with a plurality 
of wells for receiving samples, and balls coated with 
an immunologic composition. Use of these coated balls 
is said to effectuate improvements in reproducibility 
and exactness in radioimmunoassay techniques. 

15 in U.S. Patent NO. 4,160,803, a self-packaged 

test kit is described. The self-packaged structure is 
used as a kit for handling and carrying out tests 
utilizing collection tubes and fraction columns, 
including a plurality of modular laboratory racks. 

20 An automatic enzyme immunoassay apparatus is 

described in U.S. Patent No. 4,383,041. That 
apparatus includes a rack for holding test tubes; in 
the test tubes are beads which provide surfaces for 
the immunochemical reactions. 

25 Notwithstanding the devices and procedures 

described in the aforementioned prior art, as well as 
other known and used assay devices, there is room for 
further improvement in this area. It is to such 
improvements that the present invention is directed. 
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SUMMARY OF THE INVENTION 

The self-contained reagent package device of the 
present invention is useful for an assay and includes 
a support snember and a plurality of wells in the 
support member. All of the wells are capable of 

5 retaining liquids therein. One of the wells has on 
its interior surfaces an immunoreactive substance for 
carrying out the assay. At least one of the wells 
includes a predetermined amount of reagent therein. 
Another of the wells is empty so that the specimen to 

0 be assayed may be deposited therein. A protective 
cover is sealed over the wells to maintain the 
incorporated reagents in stable form prior to use. 

In a preferred embodiment of the present 
invention, the support member is a plate or a flat 

.5 strip. A plurality of wells is integrally formed as a 
unitary structure with and from the same material as 
the support member. A removable well is also included 
in the support member. All of the wells are 
preferably arranged in single file in the support 

>0 member and have open top ends for access thereto. The 
open top ends of the wells lie in substantially the 
same plane coextensive with the support member. It is 
preferred that the removable well be positioned at one 
end of the support member and be made from 

25 substantially optically clear material. 

In accordance with the principles of the present 
invention, a self-contained reagent package device is 
provided. While many advantages and features result 



0204109 

from the present invention, which will become apparent 
from a reading of the description which follows, there 
are some notable distinctions that should be* 
mentioned. For example, all reagents for the assay 
5 procedure of interest, including the immunoreactive 
substance inside the removable well, are specific to 
that assay and are self-contained in the package. 
This ameliorates problems involved in assay to assay 
changeover, and means that an assay may be performed * 

10 with no delay for reagent changeover. The 
configuration of the present invention is versatile 
thereby allowing a wide selection of wells, assay 
materials and reagents which may all be selected so as 
to be assay specific. Moreover, the present reagent 

15 package is readily adaptable for use in many different 
assays, such as f luoroimmunoassays, immunof luorometr ic 
assays, nephelometric assays and the like. The 
optically, clear well may be positioned in the path of 
an excitation light beam so that fluorescent markers 

20 or light scatter may be detected during the assay 
procedures. Laboratory use of the present device is 
simplified and straightforward. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a perspective view of the preferred 
self-contained reagent package device of the present 
25 invention; 

Fig. 2 is a perspective view of the device of 
Fig. 1 with the protective cover removed; 
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described, is preferably a flat plate or substantially 
planar strip of material having sufficient rigidity to 
maintain the wells in fixed position for the 
performance of the various tests, in this embodiment, 
the wells are linearly arranged in single file in the 
support member so that the top ends of the wells are 
joined to the support member while the bottom ends of 
the wells depend freely downwardly. This free 
arrangement of the bottom ends of the wells allows the 
wells to be positioned in a suitable stand during use 
and also allows clear visual observation of the 
contents of the wells, particularly if they are made 
out of transparent or translucent material, it can be 
seen that all of the wells have open top ends for 
access into the wells, these openings designated by 
numerals 22,24,25,26,28 and 29, corresponding 
respectively with each of the wells. All of the open 
top ends of febe wells preferably lie substantially in 
the same plane and, as illustrated, are substantially 
coextensive with the planar support member. 

For purposes of the present invention, it is 
preferred that all of the wells have closed bottom 
ends, designated by numerals 31,32,34,35, 36 and 38, 
corresponding respectively to each of the 
above-described wells. m the most preferred 
configuration, the closed bottom ends of the wells are 
smoothly curved, rounded ends, except for the closed 
end of well 14. 

Well 14 is expected to be the specimen-carrying 
well. m order to be able to withdraw or transfer 
precise or small amounts of liquid from well 14, it is 
preferred that its bottom end 31 be conically-shaped 
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with inwardly tapering surfaces 39 , as illustrated in 
Fig. 3. 

The reagent package device of the present 
invention is expected to be utilized in a chemical 
analyzer which may include a number of automated 
operations. Along these lines, it is expected that 
well 20 will include the substances relating to the 
immune reaction or absence thereof and will be used as 
the vehicle for performing the test, particularly for 
a f luoroiramunoassay or an immunof luorometric assay. 
To this end a wall 40 extends downwardly from support 
member 12 and may be anchored at its bottom end to the 
bottom of well 14. Wall 40 serves as a keying feature 
to make sure the present reagent package device is 
inserted properly, and with well 20 facing the right 
direction, in an analyzer instrument so that the 
contents of well 20 may be properly analyzed. 

Referring now to well 20, in its preferred 
embodiment it is made from a material different from 
the other wells. Accordingly, while the other wells 
are preferably integrally formed with support member 
12, well 20, being separately formed, is added to the 
package as a subsequent assembly. support member 12 
includes a hole 41 therethrough and a detent 42 
slightly recessed below the upper surface of the 
support member. Near top end 29 of well 20 an annular 
lip 44 is included. Lip 44 is intended to cooperate 
with detent 42 in the support member so that well 20 
may be snap-fit into the support member. This type of 
fit allows stability of the well when positioned in 
the support member, while permitting its easy 
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insertion into the support member. Well 20 may even 
be removed from the support member, if desired. 

Before well 20 is inserted into the support 
member, it may be treated with an immunoreactive 

5 substance for carrying out the particular assay which 
is desired. For example, in the preferred embodiment 
of the present invention, all of the wells, including 
well 20, are plastic tubes. The interior surfaces, 
including the inside walls and the bottom, of well 20 

0 serve as a solid substrate onto which the 
immunoreactive substance is coated. if the 
immunoassay is a test for antibody, the immunoreactive 
substance to be coated on the interior surfaces of 
well 20 is an antigen or hapten, or any appropriate 

5 analogue thereof. On the other hand, if the 
immunoassay test is for the antigen or hapten, then 
the interior surfaces of well 20 are coated with 
antibody. 

If antibody is to be coated onto the interior. 

0 walls of well 20, the coating is carried out by 
general procedures known in the art. Typically, th* 
coating is effected at room temperatures, although 
higher or lower temperatures may be employed. Also, 
the antibody titer of the dilute antibody solution 

5 should be at a value to provide the desired antibody 
coating. One technique for coating antibodies to a 
solid substrate such as the walls of a test tube is 
described in U.S. Patent No. 4,256,724. 

With respect to the other wells, they may either 
0 be empty or contain other liquids or reagents. Well 14 
at one end of the support memb r, for example, is 
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preferably left empty so that the specimen to be 
assayed may be deposited therein. Depending upon the 
specific assay to be performed, and merely for 
exemplary purposes, well 15 may contain an elution 
5 buffer or a substrate; Well 16 may remain empty for 
pre-incubation or dilution, if required; well 18 may 
contain a diluent, if required; and well 19 may 
contain a tracer if necessary for the particular 
assay. Of course, different materials, reagents, 
10 liquids and the like, as well as different numbers of 
wells, may be selected for the particular assay to be 
performed. 

To provide a self-contained reagent package, 
cover 21 is provided. This cover is preferably sealed 

15 to the planar surface of support member 12 so as to 
effectively close open top ends 24,25,26,28 and 29 of 
the wells corresponding respectively thereto. It is 
preferred that cover 21 leave top end 22 of the well 
14 uncovered since that well is preferably empty and 

20 is in ready condition to accept the specimen to be 
assayed. Cover 21 may be affixed to support member 12 
by any convenient mechanism for assuring a tight seal 
while, in one embodiment, allowing the cover to be 
removed when the device is ready for use. A finger 

25 notch 45 may be included in one end of support member 
12 so as to facilitate the gripping of the end of 
cover 21 for removal purposes. In another embodiment, 
rather than removal, the cover may be pierced or 
punctured by a probe or other sharp instrument to gain 

30 access to the interior of the various wells. 



It can be seen in the drawings that protective 
cover 21 includes labeling information 46 on its upper 
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surface. This labeling information may identify the 
various reagents contained within the veils, the type 
of assay to be performed, dates of manufacture and 
use, and other information that may be useful for 
5 information control purposes. In the embodiment being 
described, it is preferred that the labeling 
information be in the form of a bar code adapted to be 
read electronically to determine the information 
imprinted thereon. These bar codes are well-known and 

10 the information with respect to different bar 
configurations may be pre-programmed into a 
microprocessor so that once a recognizable code has 
been electronically read f that information may be 
retrieved, displayed, stored or otherwise 

15 acknowledged. Of course, human readable information 
may be included on the cover for labeling purposes. 

As a self-contained reagent package device, the 
present invention maintains the incorporated reagents 
in stable form prior to use. a typical assay 

20 procedure in which device 10 is used will now be 
described. This typical assay procedure is merely 
exemplary as it may relate to the one configuration of 
the reagent package device illustrated in the 
drawings. No limitations with respect to the scope of 

25 the present invention should be attributed to the 
following description. 



If, for example, blood serum is to be assayed 
for a determination of trace amounts of proteins, 
hormones, drugs or the like, the prepared serum is 
30 deposited in well 14. Either before the specimen is 
placed in w 11 14 or immediat ly thereaft r, 
protective cover 21 may be removed fr m rack 12 or 
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pierced by a sharp instrument so # as to expose the open 
top ends of the remaining wells of the pre-packaged 
device. A measured amount of the serum is withdrawn 
from well 14. in serial fashion, diluent is withdrawn 
5 from well 16, and both are transferred to well 18. 
Once diluted and mixed in well 18, a measured amount 
of the diluted specimen is withdrawn. in serial 
fashion a tracer material is withdrawn from well 15, 
and both are transferred to well 19. There, the 
10 tracer reacts with one or more components of the 
diluted serum. Radioactive, fluorescent and the like 
materials are typically used as tracers. 

After sufficient time has passed to allow the 
tracer to react with the components of diluted serum, 

15 a measured amount of the reacted mixture in well 19 
may be withdrawn and deposited in well 20. As 
described above, well 20 may, for example, have its 
interior surfaces coated with antibody. The mixture 
with tracer having appropriate antigenic reactants 

20 causes an immune reaction within well 20 whereby 
select substances bind to the antibodies on the 
surfaces of the well. A wash usually follows so as to 
remove unbound substances as well as soluble 
substances from well 20. 

25 if r for example, a f luoroimmunoassay is being 

performed, fluorescent labels may be detected directly 
in well 20 after the immune reaction has taken place. 
Well 20 may either be removed from the reagent package 
device or left within the device, depending upon the 

30 instrumentation being used to carry out the 
f luoroimmunoassay. Well 20, as mentioned above, is 
preferably fabricated from a substantially optically 
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clear material, such as glass or clear plastic, so as 
to facilitate the passage of light into the interior 
of the well. . The liquid solution of fluorescent 
molecules within well 20 is excited with light of 
constant intensity and at an appropriate wavelength. 
Fluorescence emission is detected and serves as a 
function of the quantity of the antigenic substance 
which was present in the sample. 

While many different materials may be used to 
construct the present reagent package device, plastic 
is the material of choice. Preferably, a rigid, 
transparent or translucent plastic, such as 
polypropylene is selected for the present invention. 
Ose of plastic material also allows the support member 
15 and wells to be formed in a molding operation. in 
particular, the wells, except for well 20, are 
preferably integrally formed as a unitary structure 
with and .from the same material as the support 
member. This not only facilitates the manufacturing 
operation, but allows the device to be inexpensively 
made so as to render it disposable after use. Such a 
unitary structure is desirably fabricated from 
polypropylene. On the other hand, well 20 may be 
molded separately and also from a different material, 
inasmuch as the optical and chemical properties of 
polystyrene are better than polypropylene for some 
assay types, it is the material of choice for well 20 
particularly when the present reagent package device 
is to be employed for f luoroimmunoassays. m other 
circumstances, it may be desirable to make well 20 out 
of glass. 

Thus, the present invention provides a 
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self-contained reagent package device wherein all of 
the reagents necessary for the assay are pre-prepared 
for ease of use by the laboratory technician. The 
present reagent package device may be inexpensively 
fabricated and is disposable after one use. Moreover, 
the present invention may be utilized in conjunction 
with automated chemistry or immunochemistry analyzers, 
and is particularly suitable for a variety of assays, 
including f luoroimraunoassays. 




WHAT IS CLAIMED IS ; 



1 1. A self-contained reagent package device 

2 useful in the performance of chemical and biological 

3 assays comprising: t 

4 a support member; 

5 a plurality of wells in said support member, all 

6 of said wells having open top ends for access thereto, 

7 and all but one of said wells being integrally formed 
3 as a unitary structure with and from the same material 
9 as said support member, said one well having its 

10 interior surfaces coated with an immunoreactive 

11 substance for carrying out the assay; 

12 at least one of said integrally formed wells 

13 having a predetermined amount of reagent therein; 

14 another of said integrally formed wells being 

15 empty so that the specimen to be assayed may be 

16 deposited therein; and 

17 a protective cover sealed over the open ends of 

18 said wells to maintain the incorporated reagents in 

19 stable form £>rior to use thereby providing a 

20 self-contained reagent package device. 

1 2. The device of claim 1 wherein the open top 

2 ends of said wells lie substantially in the same plane. 

1 3. The device of Claim 2 wherein said support 

2 member is a substantially planar strip having the open 

3 top ends of said wells coextensive therewith. 

1 4. The device of claim 3 wherein said wells are 

2 linearly arranged in single file in said support 

3 member. 
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1 5. The device of Claim 4 wherein said coated 

2 well is positioned at one end of said support member 

3 and said empty well for the specimen is positioned at 

4 the other end of the support member* 

1 6. The device of Claim 1 wherein the open top 

2 end of the said empty specimen well is left uncovered 

3 by said protective cover. 

1 7. The device of Claim 1 wherein said support 

2 member and all of said wells are made of plastic. 

1 8. The device of claim 7 wherein said coated 

2 well is made from a plastic different from the plastic 

3 of said integrally formed wells. 

1 9. The device of claim 8 wherein said coated 

2 well is made from polystyrene and said integrally 

3 formed wells and said support member are made from 

4 polypropylene. 

1 10. The device of Claim 1 wherein said coated 

2 well is made from a material which is substantially 

3 optically clear. 

1 11. The device of Claim 1 wherein said 

2 protective cover includes labeling information thereon 

3 relating to the nature of the assay to be performed. 
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12. The device of Claim 11 wherein said 
information is in the form of a bar code adapted to be 
read electronically to determine said information. 
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1 13. The device of Claim 1 wherein the 

2 immunoreactive substance on the interior surface of 

3 the coated well is antibody. 

1 14. The device of claim 1 wherein the empty 

2 well for the specimen has a conically-shaped bottom 

3 end, 

1 15. The device of Claim 1 which further 

2 includes keying means for assuring that the device is 

3 insertable into analyzer means in a predetermined 

4 direction. 

1 16. The device of Claim 1 wherein said coated 

2 well has a lip around its open end and said support 

3 member has a detent formed therein so that said coated 

4 well is snap-fit in said support member. 

1 17. A self-contained reagent package device for 

2 an assay comprising: 

3 a support member; 

4 a plurality of wells in said support member, all 

5 of said wells being capable of retaining liquids 

6 therein, one of said wells having on its interior 

7 surfaces an immunoreactive substance for carrying out 

8 the assay; 

9 at least one of said wells including a 

10 predetermined amount of reagent therein; 

11 another of said wells being empty so that the 

12 specimen to be assayed may be deposited therein; and 

13 a protective cover sealed over the wells to 

14 maintain the incorporated reagents in stable form 

15 prior to use. 
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1 18. A self-contained reagent package device 

2 useful in the performance of chemical and biological 

3 assays comprising: 

4 a substantially planar strip member; 

5 a plurality of wells in said strip member, all 

6 but one of said wells being integrally formed as a 

7 unitary structure with and from the same material as 

8 said member? 

9 all of said wells being arranged in single file 



10 in said member and having open top ends for access 

11 thereto with said open top ends lying in substantially 

12 the same plane coextensive with the member/ the 

13 non-integrally formed well being positioned at one end 

14 of said member and made from substantially optically 

15 clear material and having its interior surfaces coated 

16 with an immunoreactive substance for carrying out the 



17 assay; 

18 . . at least one of said integrally formed wells 

19 having a predetermined amount of reagent therein; 

20 said integrally formed well at the other end of 

21 the member being empty so that the specimen to be 

22 assayed may be "deposited therein, said specimen well 

23 having a conically-shaped bottom end; and 

24 a protective cover sealed over the open ends of 

25 said wells except said empty specimen well to maintain 

26 the incorporated reagents in stable form prior to use, 

27 said cover including labeling information thereon in 

28 the form of a bar code adapted to be read 

29 electronically to determine said information. 
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